the drive that came to be so commonly associated with his achievements and character later in life. Fortunately for chemistry, the corollary was the honing of his ruthless single-mindedness to achieve something greater, excelling his forefathers.
THE FORMATIVE YEARS
In 1938, having been spared conscription to the Army owing to a minor heart problem, Barton enrolled at Imperial College of Science and Technology to study for his honours degree in chemistry. He had gained such advanced standing that he was allowed to enter directly into the second year of the undergraduate course. After making rapid progress, he completed his first degree in 1940, attaining first-class honours, and also won the esteemed undergraduate award, the Hofmann Prize.
In the decision-making process, his choice of which London university to attend was based on the Barton style of factual analysis. He saw that the fees at Imperial College were 50% higher than the others and concluded it would therefore be 50% better. In fact he is on the record as saying that this was a vast underestimate-much to the annoyance of some.
After a further remarkable two years at Imperial, Barton had finished his postgraduate research under the wider supervision of Professor Ian (later Sir Ian) Heilbron, F.R.S., and in 1943 he was awarded his PhD. Despite his slightly delayed entry into higher education, Barton had steamed through the rigours of Imperial College without disadvantage. He was unable to involve himself fully in the college's social life because his personal circumstances meant he had to live at home. It also meant that he had to travel two hours each way to be there. How little times change.
In the first year of his PhD he collaborated with Dr I. Galichtenstein and Dr M. Mugdan. Notwithstanding his Jewish refugee status, Mugdan was a distinguished industrial chemist despite being considerably advanced in years. Mugdan made sprightly progress with Barton on a project understood to be of national importance to Britain during the war. The collaboration was a success and a new process for the manufacture of vinyl chloride from ethylene dichloride was discovered. This work alone spawned a considerable series of papers on the pyrolysis of chlorinated hydrocarbons. Barton's practical experience gained with Mugdan equipped him with knowledge in homogeneous and heterogeneous catalysis and a firm understanding of kinetics. The significance of this was that Barton was not only able to explain the difference in reaction rates by proposing a mechanism, but he was then also able to prove it correct: a fine example of his early chemical excogitation.
THE WAR YEARS
During World War II, between 1942 and 1944, Barton worked for the government at a military intelligence unit at Baker Street in London. Sources close to him understand he was developing invisible inks that could be used on human skin. Alas, he found the work profoundly dull and was frustrated by the regimented routine. Keen to find a way back into real chemistry he approached colleagues and mentors back at Imperial College. He soon found himself filling his spare time with absorbing research, working at nights in the blacked-out yet familiar library.
Barton already had a full working life, but on 20 December 1944 he made it fuller still: he married the first of three wives, Jeanne Kate Wilkins, daughter of George William Barnabas Wilkins and Kate Annie (née Last). The marriage took place in Harrow on the same day as Jeanne's 27th birthday. On 8 March 1947 their only child, William Godfrey Lukes Barton, was born.
As the war was coming to an end Barton got a job as a research chemist for Albright and Wilson at Oldbury in Birmingham. Synthesizing organophosphorous compounds was a useful industrial diversion but he did not find it intellectually challenging enough. Once again he became restless and made the decision to return to Imperial College, albeit on half of his industrial salary. Barton took the lowest and most junior position available: an assistant lectureship in, curiously, inorganic chemistry under Professor H.V.A. Briscoe.
Back at Imperial College, Barton was disappointed to find he was expected to teach practical inorganic chemistry to mechanical engineers, but as he moved up the teaching ladder he was asked to teach reaction kinetics to proper chemists. Barton admitted that his relationship with Heilbron had a tendency to be strained from time to time. Heilbron was Head of Organic Chemistry, and Barton had intentionally taken the offer of the Albright and Wilson job on his recommendation.
Split interests and allegiances also were at the root of his involvement with military intelligence-this he did on Briscoe's recommendation, contrary to Heilbron's advice of staying put in the department to work on penicillin. It would seem that each exit and re-entry into Imperial College in those early days was always under a slight cloud from one or other of these two mentors.
Barton's youthful and perceived pugnaciousness wore down with time and his relations with Heilbron improved. Similarly, the professor's memories of an eagle-eyed Barton, keen on difficult questions, also faded and in 1950 Heilbron heartily recommended him to Birkbeck College and later proposed him for Fellowship of The Royal Society in 1954.
THE ACADEMIC CLIMB
In 1948 Barton was introduced to the extraordinary character of Robert B. Woodward (For.Mem.R.S. 1956), who had come from Harvard to lecture at Imperial College on the structure of santonic acid. Much to Barton's pleasure and surprise he found this lecture quite brilliant. Woodward was a first. He spoke without slides or notes. He concentrated on filling the blackboard with a flow of structures and schemes in such a precise and logical argument as had never before been seen. To put this in perspective, this was at a time when the undergraduate course at Imperial College only included two one-hour lectures in theoretical organic chemistry-in two years! Barton had been taught to think that mechanism had nothing to do with real practical chemistry-and in a single lecture Woodward threw that notion right out of the window.
Barton had had a long history of correspondence with Louis F. Fieser at Harvard about steroid chemistry; he unashamedly admits to having not been surprised in the least when one day, in 1948, he received a call from Fieser. Was Barton interested in taking Woodward's place for a year? He did not hesitate over his reply. Woodward wanted sabbatical leave-which is another way of saying he was going to lock himself in his office and work harder than ever without the distractions of daily duties.
Gilbert Stork was also at Harvard at the end of the 1940s, and both he and Barton enjoyed a lively friendship. Both of them would inject their own brand of invigoration into the traditional Woodwardian weekly seminar. These meetings could go on for four or five hours. With the guest speaker over and done with after a couple of hours, the rest of the time was spent attempting to solve the problems that Woodward had set from the literature. As the midnight hour approached (and passed) and Woodward's libationary source waned, the attendees inevitably failed to find a solution. Barton said of these events that 'Woodward just got more and more brilliant'. In fact he quite liked to equate himself with Woodward, despite the seniority of Woodward's position, although each had different approaches to solving the same problems. As Barton put it, 'Woodward would solve problems by a strict application of logic, whereas I attack problems more by intuition'. We are left to conclude for ourselves which each of them would have deemed the better. Soon Barton and Woodward became very close and Barton found himself inextricably drawn into the complications of Woodward's private life, much as any good friend would. This was paid testament to in 1984 when Barton wrote a biography of Woodward's life. A censored version appeared under the auspices of the National Academy of Sciences. However, Barton's wish that the unabridged version would one day be published in its entirety has sadly failed to materialize.
It was while he was at Harvard in 1950 that Barton wrote the seminal, Nobel Prize-winning, Experientia paper on conformational analysis. He confessed that the paper was rather short (a mere four pages) because he had to type it himself, but many remember him as a man lean with words; one only need consult his PhD dissertation at Imperial College to see the evidence.
Even though Barton had an interest in chemical kinetics early on, he never really tried to study the quantitative aspects of conformational analysis. He left that to others. One such other was E.L. Eliel, whom Barton had met on a trip to the Midwest of the USA. Eliel went on to become a leading authority on the subject, which freed Barton to get on with the application of conformational analysis to what he felt were more important structural problems.
In 1950 Barton was appointed Reader (and subsequently Professor) of Organic Chemistry at Birkbeck College in London. An unusual aspect of working at Birkbeck was that it operated (and still does) as a night school-much to the displeasure of spouses. This meant that the daytime was free for research, and lecturing began only after 6 p.m.
A few years later, in 1955, Barton was appointed Regius Professor of Chemistry at the University of Glasgow. How he came to do this and why he left after only two years arose as follows. It had been known in 1954 that Sir Robert Robinson, F.R.S. (P.R.S. 1945-50), was due to retire from his post at Oxford. Barton retrospectively admitted that he was rather naive, but he had thought he stood a chance in getting this prestigious appointment, even though he was still rather young in professorial terms. The trusted friend he had in Sir Alexander (later Lord) Todd, F.R.S. (P.R.S. 1975-80), advised him that it was an impossible move, certainly at that stage in his career; besides, Imperial College's Ewart R. (later Sir Ewart) Jones, F.R.S., was already destined there. Before the Oxford appointment was made public, J.W. (later Sir James) Cook, F.R.S., from Glasgow University moved to the University of Exeter leaving his chair open, and this was offered to Barton. He was therefore left very little option but to request a mulling-over period (of a year) so that the Oxford shuffle had time to play out. Glasgow's patience waned and Barton found himself agreeing that if he did not secure the Oxford appointment he would take their offer. Shortly thereafter he found himself on his way to Glasgow. Meanwhile, the ensuing round of musical chairs also saw E.A. Braude internally promoted to both Head of Department and Head of Organic Chemistry at Imperial College when R.P. (later Sir Reginald) Linstead, F.R.S., took up the position of Rector.
The short tenure at Glasgow saw Barton's every request for money and space unambiguously granted, a luxury he said that he neither experienced nor enjoyed before or after. His new office had a glass partition, which allowed him to survey his laboratory regularly, and the excellent viewpoint he had ensured that he could startle his colleagues and students into 'striving for excellence'. However, he could not resist the temptation to get back to Imperial College. Tragically, in 1957 Braude committed suicide, allegedly by taking cyanide in his office, and Barton once again found himself back on the train home. Here he spent the next 20 years shaking and shaping the department towards its eminent position among the world's leading scientific universities.
During this time, his marriage to Jeanne ended and he married his second wife, the French Christiane (Professor Christiane Gognet). Very much to her credit, she was viewed as the only person who ever got to soften 'the old man' and help him see and enjoy the lighter side of life. Her love of entertaining, food and wine was infectious. This became especially true when she returned home to her native France, with Barton in tow.
Aside from the many accolades that poured in for Barton during his years at Imperial College, indeed throughout his career, the two most notable were his Nobel Prize and his knighthood. The Nobel Prize was awarded to Barton and Odd Hassel in 1969, recognizing their work on conformational analysis. They came to share the prize because Barton's conformational analysis was successfully applied to Hassel's theoretical conclusion on the conformations of decalin. What Hassel had shown in his work was that both trans-decalin and its cis isomer had two-chair preferred conformations, although current thinking was that cis-decalin had a double boat conformation (figure 1).
In 1977 the Royal Mail issued a series of stamps commemorating the British chemistry Nobel Prize winners for the 100th anniversary of the Royal Institute of Chemistry. Barton's name appeared on one of them. This he delighted in-even though it was only the second-class stamp! As if a Nobel Prize were not enough, after his exulted promotion to the Nobel laureates' club, he was then dubbed by Queen Elizabeth II in 1972. The arrival of the news of the knighthood was greeted with the comment 'it's about time', and he chose to be known as Sir Derek.
UNE NOUVELLE JOIE DE VIVRE
After a highly productive and vigorous career at Imperial College, Barton was getting to the point at which the technicalities of retirement were looming. This is something he fervently resisted-the idea of retiring was preposterous. When he was 59 he was appointed Director of Research in the Centre National de la Recherche Scientifique (CNRS) at the Institut de Chimie des Substances Naturelles (ICSN) in the beautiful village of Gif-sur-Yvette in France.
The appointment had arisen from his membership of the advisory committee (comité de direction) of the ICSN. Although it was only a group that met once a year to discuss chemistry and to listen to lectures, Barton enjoyed the food, the wine and the lifestyle in general. When Edgar Lederer announced his retirement (at the age of 70) Barton seriously considered the job. Sure enough, this was to be his destiny. In 1977, a scant few days after Willie Motherwell's marriage to Robyn, he and Willie, with accompanying spouses and vehicles laden with glassware and chemicals, took off across the English Channel. Motherwell, who had been one of Barton's trusted associates at Imperial College, had also been offered a permanent position out there. The six productive years that they spent together inventing new reactions gave us what we now know as the free radical reactions of Barton esters (acylthiohydroxamates) and the eponymous Gif oxidation of saturated hydrocarbons-to name just a couple.
However, this extraordinary (and well overdue) renaissance in a driven man manifested itself in many ways during his extended sojourn. For example, his command of the French language became impeccable although when he spoke he allegedly had a charming English lilt. He even went to the extent of conducting his group meetings entirely in French even if there were no French-speakers present. This was a bonus for those who worked in his group: everyone left being able to speak French reasonably well. A small part of what Barton gave the French in return was amusement-in the form of unusual etymological terms, such as 'hareng-rouge' and 'obvieusement'. These phrases sprang from the frequently (linguistically) bizarre group meetings in Franglais. Occasionally Barton's literalizations of the language even left some of his native French students befuddled, as for example with 'je vous tire la jambe'. Of course the translation does not exist.
Another lighter tactic that Barton developed in these joy-filled years was the art of wagering with his students when he could not convince them by argument alone, whether they should or should not adopt a particular strategy. Occasionally this could be counterproductive, although still in sport students would purposefully provoke such a bet just to have Barton admit defeat and hand over the prize-publicly. Such a small source of fun yielded great pleasure for his group members! One would have thought that, at the age of 68, Barton might well have been ready to contemplate the act of retiring. After all he had been vigorously directing research at CNRS for over 10 years, but those that knew him well knew better.
TEXAS A&M UNIVERSITY
One such person who knew better was both friend and former student Ian Scott, F.R.S. (now Distinguished Professor of Chemistry at Texas A&M University). Needless to say, Barton did not need much coaxing by Scott when offered a new place to carry on research, the chemistry department at Texas A&M University at College Station.
Indeed, when Barton arrived there in 1986 he quickly established his group, which was to work primarily on novel reactions involving the oxidation of hydrocarbons. For many of his years at A&M, and at a time when in American scientific research funding dollars were scarce, Barton generously financed programmes and the academic cost of his students from personal sources. As Barton was a prized consultant to industry, he would have his consultancy fees transformed into research contributions for his group. He never considered this as any sort of sacrifice but simply a necessity for the advancement of organic chemistry in general. The ability to purchase supplies and equipment and to support his students without restriction met this criterion.
During his new start in Texas, it was a great and very sad loss when his beloved wife Christiane died from cancer. Her illness was protracted, complicated and not without pain. Barton went to extraordinary lengths to help her and her deteriorating situation. Tragically, all efforts were in vain and Christiane finally succumbed to her illness in 1992. Rose Ley recalled the dedication that she exhibited towards Barton in a prophetic story. During a conference on Natural Product Synthesis in 1988 in Kyoto, Japan, the accompanying ladies of a group of academic attendees were visiting a remote Japanese temple. Christiane and Mrs Gilbert Stork both hung up small wish tokens at the temple, each having wished for their respective husband's success in a particular synthesis or reaction. Neither woman was aware of their own tragic fate.
Not being one to let grass grow under his feet, and after an intense spell of throwing himself deeper into his work after Christiane's death, Barton re-emerged as his usual whole self and in 1993 married his Texan neighbour, Judith Cobb. She had been a great support and comfort to him during his mourning of Christiane. Barton claimed that 'Judy was the necessary catalyst for him to overcome the activation energy barrier of continuing his work'. He rapidly regained his focus for striving for excellence; he and Judy embarked on a new journey together, travelling the world while Barton gave invited lectures, and raising their three dogs (named Zacarius, Lyric and, amusingly, Gif), of which Barton was immensely fond.
Barton's career at Texas A&M was cut short after 12 years. He would be still working now if he could. However, on 16 March 1998, a Monday, he suffered a fatal heart attack. True to form, he had been back from an exotic conference in the Maldives for only a few short weeks. The conference had been in honour of his 80th birthday, which was to have been later that year. Although Judy had been unable to go with him, it is pleasant to think that some of the freshest memories he took with him were those of Kurdu Island in the Indian Ocean. Here he had been surrounded by his chemistry progeny, all of whom had shared and partaken in both the work and pleasures of the occasion.
On summation of Barton's extraordinary career and life we see that things happened for him in threes: three careers, three wives and three countries. He is missed greatly by many; yet the next generation of Bartonians continue to build on his chemical legacy. Barton was a man who was intensely and immensely proud of the worldwide family of his former colleagues and students, and as 'godfather' he always wished to help them.
HIS CHEMISTRY
Given that Barton published some 1041 papers over his extensive and remarkable career, selecting which ones to discuss is a tough and arbitrary task. Thankfully the job has been made
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easier by his own 'preferred' collection in the compendium Reason and imagination: reflections on research in organic chemistry (69)*. In this book Barton had chosen 137 papers for particular comment, amounting to only 863 pages without the experimental sections. It is unfortunate that the selection that we have presented here is considerably shorter; for this we apologize to the large contingent whose work is not covered. An extraordinary number of people, nearly 300, worked for Barton over the years and this is one of the reasons for the massive publication record; of course, another was his sheer pleasure of publishing his work.
It is pertinent to begin with Barton's view that the most important quality in academic research is originality, and this can be achieved with intelligence, integrity, hard work andoccasionally-serendipity. His advice to younger scientists was simply stated: 'In the academic world if you know how to do a reaction, you should not do it. You should only work on potentially important reactions that you do not know how to do.' Barton's first paper, published in 1943, described the volatile excretion of ethylquinone from flour beetles when under stress (1). Clearly, even the beetles knew that they had to respond to the steely gaze of the young man and consequently (as they died) they exuded chemicals with interesting properties. That aside, this began his lifelong interest in natural products even though some of his later years were largely dedicated to inventing chemical reactions.
Undoubtedly Barton's contribution to our understanding of conformational analysis was especially significant, leading as it did to the Nobel Prize in 1969. Working laboriously with a slide rule, a process he was convinced not to attempt again, provided the first force-field calculations on the chair and boat conformations of cyclohexane rings. Thus arose the interest with Hassel's calculation work on decalin. Barton submitted the seminal paper to Experientia in 1950 after studying conformational arguments on steroids (which suggested a relationship between preferred conformation and chemical reactivity) and after a highly controversial seminar while at Harvard (2). Thanks to this work, our now accepted knowledge of equatorial and axial (polar) bonding arrangements and their related reactivities in cyclohexyl systems followed these early projections.
The Nobel Prize Committee said that Barton's contribution had added a third dimension to chemistry and transformed our thinking about the connection between stereochemistry and reactivity.
Throughout the three decades from 1950 onwards, Barton had an intense period of natural product work, involving structure determination, semi-synthesis and notably the biosynthesis of phenolic alkaloids and steroids. Considering the availability of analytical instrumentation at the time, or more appropriately the lack of it, it is remarkable what chemists of this generation could achieve. Figure 2 shows a small handful of the many structures that Barton solved during this era. This was also a time when there were many worldwide collaborations set up with the premise for solving problems of structure. Some were truly in the spirit of collaboration and some were born through intense competition.
The intermediate in the biosynthesis of mammalian steroidal hormones is lanosterol, and after Barton produced the structural characterization (3, 4) he collaborated with R.B. Woodward and A.A. Patchet; together they created a semi-synthesis of lanosterol starting from cholesterol (6). This particular story both brought together and solved some long-standing structural problems in this area.
Barton also published extensively on triterpenoids, steroidal alkaloids, sesquiterpenoids, fungal metabolites and plant bitter principles-it is very difficult to choose highlights. One thing he recognized immediately was the power of X-ray crystallography to solve problems of structure. How much more rapid the technique was than the laborious synthesis and chemical degradation also caught his eye. However, this did not occur without some embarrassment. The structure of clerodin (figure 3) isolated from the appropriately named Clerodendrum infortunatum was published from its X-ray crystal structure (for details of the X-ray crystal structure of clerodin see Sim et al. (1961) ) as its enantiomer (12) . This had arisen because of a simple misunderstanding whereby the X-ray crystallographers had copied down the wrong absolute configuration for clerodin. This misfortune subsequently resulted in the incorrect assignment of nearly 300 related clerodane structures until the error was corrected many years later (Rogers et al. 1979) .
The work on limonin (figure 3), however, was a different story. Barton was particularly proud of this work as it opened up a new group of natural products, the limonoids. The paper (11) is a classic, as is the full paper (13).
Other studies involving the fungal metabolites included constitutional investigations made principally by Jack Baldwin (F.R.S. 1991) into glauconic, glaucanic and byssochlamic acids (15) and by Ian Scott into the constitutions of geodin and erdin (9).
Barton's work on the biosynthesis of the phenolic alkaloids began with a typically challenging proposal against the well-established Pummerer's ketone structure (from the ferricyanide oxidation of p-cresol) followed by an exquisite two-step synthesis of usnic acid involving phenol oxidative coupling (scheme 1) (5).
This work on phenol oxidative coupling was followed up later by a scene-setting review in 1957 with Ted Cohen. This review defined much of the later studies, especially the revised biosynthesis pathway of morphine (7) . At about this time, work began on the Amaryllidaceae alkaloids; this was a hugely productive period with Gordon Kirby, and two papers from this period stand out: first is the work on the biosynthesis of galanthamine (16, 17), a molecule with as much relevance and as much excitement surrounding it today, owing to its purported anti-Alzheimer effects, as it did in 1962; second is the work on the biosynthesis of morphine co-authored with Alan (later Sir Alan) Battersby (F.R.S. 1966) and his students. This helped to define the final stages of the pathways in accord with the earlier hypotheses, and was especially noteworthy (19).
Barton was also closely involved with developing theories of steroid biosynthesis, in particular the absolute stereochemistry of the involvement of squalene epoxide and the ensuing cyclization processes in accord with the Eschenmoser-Stork mechanisms (24) .
Later work on ergosterol was also extremely significant, especially the study with David Widdowson that showed how the late-stage enzymes work independently of the normal sequential order (28). While on the subject of steroids it is essential to discuss the famous nitrite photolysis, or the Barton reaction as it has come to be known, and its brilliant application to the synthesis of aldosterone acetate (14) and 18-hydroxyoestrone (22). First one should remember Barton's deep interest in photochemical reactions, which came from his studies on santonin. This led to isophotosantonic lactone and lumisantonin, which at the time was a hot topic pursued by many groups (8, 10) .
Under the direction of Maurice Pechet, the Research Institute for Medicine and Chemistry (RIMAC) in Cambridge, Massachusetts, defined a challenge of making aldosterone, an important hormonal target, from simpler substrates in an economic manner. The problem required the activation of the methyl group at C-18, something that had not been achieved previously. Barton's ingenious solution involved a neighbouring nitrite photolysis process, which through radical cleavage, hydrogen abstraction and NO radical recombination led to a hydroxy oxime product (scheme 2).
The Barton reaction in operation showed that corticosterone acetate was quantitatively converted to the 11-β-nitrite, which upon photolysis in toluene gave crystalline aldosterone acetate oxime in 21.2% yield (scheme 3). This remarkable process delivered 60 g of aldosterol acetate (after oxime hydrolysis with nitrous acid) when the world supply was just a few milligrams obtained from natural sources. In typical fashion, Barton, when lecturing on the subject, would emphasize this point by holding up a large bottle containing the steroid.
This discovery sparked Barton's interest in radicals and radical processes for years to come. However, radicals were not at that time considered gentlemanly species because they behaved rather poorly. Later, Barton made spectacular advances in radical chemistry. Nevertheless the nitrite photolysis reaction opened up other important transformations that included lactone formation via the photolysis of amides in the presence of iodinating reagents and acyl radicals from acyl xanthates (20). In this period he also observed that radical species would not eliminate adjacent hydroxyl groups (18). This process proved to be industrially relevant and has since been exploited by large numbers of research groups worldwide (21) .
A fascination with compounds that contained sulphur-nitrogen bonds began in about 1973. This interest was sparked by the work with Philip Magnus (F.R.S. 1985) on the discovery of (PhS) 3 N and its later properties. At about this time, methods were developed to prepare thioximes, so their stabilities could be determined for the first time (29). A similar task was set for one of us (S.V.L.), then a postdoctoral colleague, to prepare thiohydroxylamines. This Scheme 2. The Barton reaction. isomerization hȗ turned out to be a nightmare experience requiring 150 variations of a particular reaction to prove that they could be made and trapped at −78°C (33) .
In other pioneering work with Bill Bubb, reactions of S 4 N 4 , S 3 N 3 Cl 3 and related compounds were investigated (39). These initial studies have been elegantly exploited by other groups and have also opened up a whole new area of chemistry. When Bubb was asked by Barton to make Se 4 N 4 similarly, he pointed out that the compound was known to be extremely explosive. Barton's reply to this was, 'Good! With that amount of energy inside, it must react with something!' In fact it did, and Bubb lived to tell the tale.
Barton's approach always favoured 'gap-jumping' or the 'invention of chemical reactions', and these principles feature throughout his work. Typical of this approach was his series of papers on electrophilic fluorination. Driven by the need from industry to develop better and cheaper methods to fluorinate molecules, Barton and the RIMAC group devised ingenious solutions to the problem. First they showed that CF 3 OF in the presence of radical inhibitors acted as a useful source of positive fluorine (23, 30) . This added to double bonds with exclusive Markovnikov cis additions. They also developed a very practical synthesis of 5-fluorouracil by using these methods; this is still used today (25). In the steroid area they showed the power of CF 3 OF during the fluorination of 9(11)-enol acetates to give 9-α-fluorocorticoids. N-fluorination of amines, imino ethers and sulphonamides could be also achieved by using hypofluorite reagents (31). Remarkably selective fluorination of tertiary centres was possible with CF 3 OF and F 2 (44). The RIMAC group was also instrumental in developing the synthesis of 1α-hydroxy and 1α,25-dihydroxy vitamin D 3 , which was of considerable biological importance (60, 61) .
Barton also found work on penicillin to be irresistible despite the huge amount of work that had already been done in this area. Nevertheless, he also made notable contributions to this field, first with Peter Sammes (27) and Tony Barrett (40) and later in collaboration with Stephan Géro in Gif-sur-Yvette (63, 66).
It is relevant at this point to comment on another natural product, tetracycline, which occupied a special position in Barton's career. Although the synthesis of this molecule was never completed, it led to many important and interesting results (34, 41), the most notable of which was the discovery (35) and development of benzeneseleninic anhydride (37, 42, (45) (46) (47) (48) (49) 51) . This compound, which is now commercially available, turned out to be a particularly useful oxidant and was applicable to a very wide range of applications (Ley 1987) (52, 56, 64) . The most curious reaction discovered with benzeneseleninic anhydride involved its highly selective ortho-oxidation of phenols in the presence of hexamethyldisilazane, which led to the for-
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Scheme 3. The Barton reaction in the synthesis of aldosterone acetate oxime.
2) hȗ 1) NOCl corticosterone acetate aldosterone acetate oxime mation of deep red crystals of the corresponding selenoimines. These interesting compounds provided a novel access to the ortho-amination of phenols (43, 67). Before 1970 the synthesis of very hindered olefins was problematic owing to the intramolecular processes that were typically used for their preparation. Barton devised neat twofold extrusion reactions (26, 32, 38) that solved the problem yet still failed to deliver the ultimate goal of tetra-t-butylethylene. However, this work was and still is probably the best route to hindered olefins. These ideas also promoted an interest in hindered bases and the development of alkylated guanidines (53) that are again in common use today.
Similarly, at this time the invention of a practical method to solve the deoxygenation of alcohols was invented, and this has become known as the Barton-McCombie reaction (36). It is of considerable importance and value in modern synthesis programmes, with over 1600 references to its use at present. This reaction proceeds via a radical process and involves the conversion of alcohols to thiocarbonyl derivatives. Upon treatment with tributylstannane these derivatives give the corresponding hydrocarbon derivative, even when there are neighbouring functional groups that can be readily eliminated. This one reaction alone opened up a rich area of radical chemistry that continued for the rest of Barton's career.
Indeed, this topic of radical chemistry occupied by far the major portion of Barton's book of selected papers (69), covering as it did deoxygenation and decarboxylation via Barton esters (54, 55, 57, 58, 62, 68) . Undoubtedly the radical processes and reactions discovered by Barton and his colleagues have had a tremendous impact on modern synthesis planning and application. These reactions and concepts will survive long into the future, given their strategic importance.
As space is limited here to do justice to a person of Barton's eminence and creativity, only two other topics will be discussed that have affected our lives.
The first of these involves his interest in bismuth chemistry, which followed his search for oxidants for syntheses discussed earlier. With Willie Motherwell he showed how bismuth(V) reagents under mild conditions were useful oxidants for alcohols (50). Shortly afterwards there was the discovery of an even more important application to the direct phenylation of phenols (and later enols and other anions) (59).
We end with an area that began in France and concluded in Texas, which he fondly referred to as the Gif oxidation and later variants as GoAgg systems. This work arose from an interest in how nature oxidized unactivated hydrocarbons. It began with an early paper with Motherwell (55) but extended to a large published series that was eventually reviewed almost 10 years later (65) . This area occupied Barton in his later years with an intensity and commitment that was almost frightening.
Together with Woodward, as perhaps one of the only two Nobel laureates in chemistry to achieve adjectival status, it therefore seems appropriate to end at this point by suggesting that the Bartonian legacy will live on in the spirit, the enthusiasm, the determination, the imagination and the creativity he bestowed on us all. 
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